In this study we explored the determinants of the women's labour supply and we attempted to identify the sharing rules for married couples. The analysis relied on data derived by the Iraqi Household Socio-Economic Survey (IHSES) in 2012-2013. The study considered the housework contributed by both spouses and we also included the wife's disability status as a distribution factor. Moreover, we estimated the sharing rules accounting for female non-participation in the labour market. The household collective model was preferred over the unitary model as the results supported that changes on wages, non-labour income, age, education, number of children, and disability as a distribution factor affect the bargaining power and the share of spouses. The findings showed that for a one percent increase on female's daily wage rate, her share on full income was increased by 1320 Iraqi Dinar (ID) corresponding to $1.12, while reached 1470 ID ($1.25) when the domestic labour was considered. Similarly, increases on the male's wage increased her share by 630 ID ($0.50), while increases of 1 ID in the non-labour income increased female's share by 0.43. The estimates showed that the disabled women decreased the share by 1275 ID ($1.08). Furthermore, the findings illustrated that considering the non-participation of the wife in the labour market, her share and therefore her bargaining power was lower than their earner counterparts.
Introduction
Household resource allocation and participation in the labour market have always been major topics of research in economics. Earlier research has developed various theories in an attempt to identify the patterns that the household members participate in the labour market and share the resources maximising their utilities. The first applications rely on the unitary model that treats the household as an individual who maximises her utility. The household is considered as one entity which interacts only with the outside world economy and society. Chiappori (1988) proposed a household collective model, where it is assumed that each household member is characterized by his (her) own utility function and that decisions result in Pareto-efficient outcomes. This specification rules out various forms of altruism in which each individual cares about the other's utility and consumption of private goods, and the advantaged member can have preference that favour redistribution. Overall, there is no agreement at present on which model is appropriate and indeed it may be that different models are relevant in different contexts (Browning et al. 2006) .
This study aims to answer how the spouses determine the household choices of labour supply and resource allocation, based on individual and household characteristics and disability of women as a distribution factor. Disability is a topic of major interest, especially in the case of Iraq, where people have been disproportionally affected by violence, terrorism, and armed conflicts that were dominating the country over several decades and have prevailed since 2003 following the Iraqi war. While those disabled persons belong to various kinds of religious communities and ethnic groups, and in all gender and age groups, they face common experiences of often multiple and aggravated forms of discrimination that deteriorate their well-being and hinder their right to participation in all aspects of the society (Makkonen 2002; Warner and Brown 2011) .
It is very important to recognise that the provision of care for a disabled family member may compete with other activities, such as productive employment and schooling, exacerbating existing differentials in resource allocation (Pitt and Rosenzweig 1990) . Therefore, especially due to poverty conditions, disabled people's problems are often only met when other household members' needs are acquired (Burchardt and Zaidi 2008; Cullinan and Lyons 2015; Ozdamar and Giovanis 2016; Pitt and Rosenzweig 1990; Tibble 2005) .
The motivation of the study lies on the fact that women's labour supply, especially in the Middle East and North Africa (MENA) countries, is very low and the health conditions and disability status may even have a stronger adverse impact on household resource allocation. Even though the women's labour supply-participation has increased substantially in the last 50 years, and especially in the developed countries, there are still time allocations to both household work and market that are highly differentiated by gender (Bianchi et al. 2014; Cooke and Janeen 2010; Sayer et al. 2004 ). Iraq is one special case, where the men still dominate in the labour market in terms of wage and professional class (United Nations 2015) .
The analysis about the ways that the domestic and household labour is shared within the household is essential for social and economic policy evaluation, especially in the Iraqi context, where we consider also the disability status of women. Additionally, we will explore the non-participation of wife in the labour market and this can be crucial about the effect of changes in the potential wage of non-participating members, providing key insights into the bargaining process. To the best of our knowledge there is no study so far in Iraq, investigating the relationship between gender, disability, and access to labour market, as the majority of the literature review examines US, British, and other European cases.
This paper is structured as follows: Second section presents an overview of the previous literature and approaches to labour supply modelling. Third section describes in details the theoretical framework and the setup of the empirical model. The next section describes the dataset used in the empirical work, while in the Empirical Results section we report the main findings and limitations of our analysis. Finally, in the last section, we discuss the concluding remarks of the study. Becker (1981) was probably the first that formalized the household behaviour within the extension of the neoclassical consumer demand models to families. Nevertheless, Samuelson (1956) before Becker already developed the household welfare function to express social indifference curves. Therefore, considering and combining the frameworks by Samuelson and Becker, we assume that the household attempts to maximise a joint welfare function where the marginal rate of substitution is equal across all the pairs of goods. The unitary model treats the household to behave in the same way as the individual does, implying that the neoclassical consumer theory axioms and assumptions can be applied (Vermeulen 2002) . However, neoclassical consumer theory applies only to individuals and not to groups. Moreover, according to the Arrow's Impossibility Theorem, group preference relations do not necessarily behave in the same way as those for the individuals and therefore they cannot be modelled in the same fashion (Browning and Chiappori 1998) .
Literature Review
One of the testable restrictions of the unitary model is the income pooling, which is a condition where the household resources, including the non-labour income, labour, capital, and land are pooled together. Earlier literature used collective models to examine the consumption allocation and to test the income pooling which was rejected in the majority of the studies (Attanasio and Lechene 2002; Arias et al. 2004; Blundell at al. 2005 Blundell at al. , 2007 Bourguignon et al. 1993; Chavas et al. 2018; Chiappori 1988 Chiappori , 1992 Chiappori et al. 2002; Fortin and Lacroix 1997; Giovanis and Ozdamar 2018; Lundberg et al. 1997) .
In another study by Hendy and Sofer (2010) , the intrahousehold resource allocation in the married couples in Egypt and the plausible impact on the female labour supply was explored. The authors employed data from the Egyptian Labor Market and Panel Survey of 2006 and they tested new innovative distribution factors, such as the female's contribution to the total cost of the marriage (Roushdy 2004) and the "moakhar," which represents the amount of the money that the husband must pay to his wife in the case of divorce. The results showed that females' contribution to marriage costs influenced significantly their labour supply choices. Moreover, the authors suggested that females tend to spend their own money on the household as the estimated share was negative, but the sharing rule parameters were statistically nonsignificant.
Following the methodology by Chiappori (1992) and Rapoport et al. (2011) , we considered wife's disability status as a distribution factor, instead of the sex ratio or relative wages and income. In particular, any exogenous variable internal or external to the household that has no direct impact on preferences or the household budget constraint, but influences the household behavior, can be defined as a potential distribution factor. Therefore, shifts in distribution factors affect the intra-household decision process on the distribution of the resources and the welfare of individuals within the households, but they do not shift its utility possibility frontier. In other words, these variables influence the family behaviour only through the effect on the intra-household decision process, but do not enter into the household's budget constraint or the individual preferences. In our case, the working supply functions may depend on such distribution factors and therefore a shift on them will have consequences for the intra-household decisions and the individuals within the household (Chavas et al. 2018; Chiappori et al. 2002; Chiappori and Ekeland 2009) . Also, household composition, region, and marital status are important facto of time preferences to labour supply and leisure (Hiatt and Godwin 1990; Hilton 1990 ). The sex ratio has been employed by earlier studies as a distribution factor and is defined as the number of men divided by the number of women of specific age groups or the whole population. This is also used as a proxy to the marriage market restriction and is likely to influence the female labour force participation and propensity of divorce (Chiappori 1992) . Thus, a negative sign will imply a higher number of men and reduced number of working hours for women or lower probability of female participation in the labour market.
One issue is how convincible can be the disability to serve as a potential distribution factor. Our argument lies on the fact that as in the case of education differences between household members used as a distribution factor, it does not affect directly the preferences, but influences the household allocation decisions. Thus, we claim that disability is an exogenous variable, especially in the case of war and armed conflicts. Overall, one of the main elements of the distribution factor independence hypothesis (DFI) and which has received a lot of attention in the literature is to test the unitary model by the income pooling condition. One possible objection to the use of a distribution factor based on the individual's disability status level is that does not enter preferences, whereas disability can be a preference factor. In this study we consider the hours spent in the household-domestic production. So, non-disabled wives with lower disability levels will spend more hours in the labour market and household chores than their disabled counterparts. This implies a higher relative bargaining and decision power for the wife allowing her to claim a larger share of the non-labour income (Browning et al. 2006; Crespo 2009 ). In a study by Butikofer et al. (2011) the findings suggested that the older wives consumed between 30 and 42% of total household expenditures, however, these shares increased dramatically when the husband's health was poorer. Nevertheless, in this study we explored the resource allocation considering the wife's disability and compared the household resource allocations between the disabled and non-disabled wives.
So far the choice of the variables entering the Pareto weight is mostly based on an informal justification for the inclusion of one or another variable. However, the aim of the study is not to test the collective versus the unitary model, as the previous studies show that the sharing rule always depends on labour supply and total expenditure through the budget constraint and the Pareto weight. Also, if the sharing rule depends on the distribution factors, it does not imply a preference of the one model over the other, but it only indicates whether demand depends on distribution factors. From the point of view of policy, previous studies used the income share, considering it is an important distribution factor, because relevant policies and reforms may alter or affect this variable. Therefore, following this logic, our aim is to examine the female disability status. Recovering the sharing rules based on this factor, relevant policies including disability benefits and integration in labour market and other social aspects of life for women can be implemented. In this case we can conceive a model where resources are pooled, but allocation of expenditures and thus the sharing rule depend also on other distribution factors besides income. So far we concluded that the choice of variables entering Pareto weight, the structure of the model and whether this is unitary or collective and the justification of the distribution factor depends on different contexts. Since disability is a common characteristic of the Iraqi society, we chose the female disability as a distribution factor which is useful to recover the sharing rules and investigate some features of the intra-household decision process on labour supply. Furthermore, even though the disability can also affect preferences, our main aim in this study is to recover the sharing rules and to compare them between disabled wives and their nondisabled counterparts.
Overall, the main motivation and contribution of this study is threefold. First, the aim was to identify conditions of a more general class of household production functions, without pooling together leisure and household domestic production. Thus, we recognize that the allocation of time between working in the labour market, time spent on household work, or production, and leisure may vary. In particular, we found that the presence of young children reduces the labour supply of women and increases the household production time, which includes cooking, cleaning, and child care. However, earlier literature assumes that the household labour time is entirely leisure (Chiappori 1988 (Chiappori , 1992 Chiappori et al. 2002; Fortin and Lacroix 1997) . Failure to distinguish between leisure and household labour supply will most probably lead to measurement errors in terms of the sharing rule. The intensive household labour time may explain the relationship between low female labour market supply and a larger share of the household full income, as the household production is being traded for monetary income with little leisure. Thus, this real leisure time differs between men and women and this may explain possible measurement errors of the bargaining power through the sharing rule.
Very few papers have attempted to analyse the household production within a theoretical framework and empirical analysis (Aronsson et al. 2001; Rapoport et al. 2011) . This is important because the household production accounts for more than 50% of the labour market activity and more specifically, it constitutes from 60 to 80% of the total working time for women and 30-40% for men (Goldschmidt-Clermont and Pagnossin-Aligisakis 1995). Therefore, an important drawback in the earlier studies is that the estimation of the sharing rule depends on an unclear definition of leisure where in the majority of the case studies, household labour time is defined as leisure.
Second, the aim was to extend the model by Rapoport et al. (2011) considering and identifying also men's housework function. This is important because given the household composition, wages, education, and age, the household labour time of men may significantly differ. In particular, we found that husbands with very young children increased their household labour time, while those with older children were more likely to spend more time in the labour market. Furthermore, including the housework labour time, the sharing rule may considerably increase, especially in the case of wives. Thus, pooling together the household labour time with leisure may lead to biased estimates of the sharing rule.
Third, we included the female non-participation in the labour market and their disability status as a distribution factor, given the gender gap in terms of employment, wages, and other social aspects. The motivation of exploring the wife's disability status lies on the fact that women, especially with psycho-social disabilities, are at particular risk of exploitation, sexual harassment, and abuse (USAID 2014). According to a report of United Nations (UN), a double discrimination against women with disabilities is reported which is linked to their special living condition (United Nations 2016). In particular, the double discrimination refers to the women's imprisonment by both disability and society norms, beliefs, and traditions about their participation in the labour market and the gender role attitudes. These reports reveal that disabled men are still generally more likely to have more educational opportunities and obtain better jobs compared to women with disabilities.
Disabled women are further burdened by lack of freedom resulting from gender, societal and traditional beliefs-values, and expectations, and thus face more difficulties accessing basic services, completing education and finding employment. Additionally, disabled women are far less aware about their rights and how to claim them. Indeed, earlier studies found that women with disabilities have a particular disadvantage in relation to their access to education, which is derived by the society's perception that women's education is not valued and is not considered to be a priority (UNICEF 2010) . Thus, the main motivation of the study is that we aim to explore the impact of disability status of women, since they are limited by both societal norms and their living conditions. However, earlier studies mainly explored the western countries, while the interest in the Iraqi case is mainly limited. The study by Jones et al. (2006) showed that both disabled and non-disabled men in UK earned more than even non-disabled women on average. This is expected to be also the case in the Iraqi society, and for this reason we also include the female non-participation in the labour market to highlight the discrepancies.
Conceptual Framework and Research Methodology
One of the major causes of disability in MENA (Middle East and North Africa) region is the conflicts, including examples from Algeria, Iraq, and West Bank and Gaza. In addition to the direct effect of violence, contending demands on scarce human and financial resources nations result in decreasing prevention mechanisms, which lead to conditions that exacerbate disabilities. Iraq has also suffered the consequences of three major wars, resulting in the poorest health outcomes in the region. As a result, the prevalence of physical disabilities and chronic mental problems among the working age population in Iraq has increased dramatically. Previous studies show that people with disabilities, experience worse educational and labour market outcomes and are more likely to be poor than the non-disabled persons (Parodi and Sciulli 2008; Zaidi and Burchardt 2005) . A study by OECD (2009) covering 21 upper-middle and high-income countries shows higher poverty rates among working-age people with disabilities than among working-age people without disability in all but three countries: Norway, Slovakia, and Sweden.
Another important fact is that none of the countries has yet introduced specific legislation or enforced rules that prohibit discrimination on the basis of disability. There are two main models aim to reduce inequalities in the labour market. The first relies on anti-discrimination legislation and laws, including monitoring, and the concept of corporate social responsibility to encourage equality in the employers' recruitment and hiring processes.
The second relies on the hiring quotas imposed by the government accompanied with the possibility of severe penalties in cases of breaching. Nevertheless, the majority of these countries have not implemented these regulations and even they have been signed or passed, these are not applied in reality. From 20 MENA, countries 13 have not signed the Optional Protocol to the Convention of the Rights of Persons with Disabilities (CRPD) including Iraq. This defines as "persons with disabilities those with long-term physical, mental, and intellectual impairments which in interaction with various barriers may hinder their full and effective participation in society on an equal basis with others" (United Nations 2007, p. 4) . This Protocol allows people with disabilities to bring complaints to the Committee on the Rights of People with Disabilities in cases where their rights have been violated. Additional CRPD protocols have been also ignored in MENA countries.
The lack of anti-discrimination legislation in these countries that could reinforce obligations to accommodate persons with disabilities, for example in the labour market, is another reason for the weak effectiveness of the quota systems and disability benefits in place (Rioux and Pinto 2014) . The evidence provided by earlier studies shows that the intra-household collective framework is proper as it predicts that disabled wives will spend less time on labour market than their non-disabled counterparts (Gallipoli and Turner 2009) . Moreover, studies show that the intra-household model on allocation time and labour supply choices is relevant for policy makers, because the household labour supply and demand both depend on who in the household is subsidied or taxed. Thus, the motivation of this study is to explore the resource household allocation considering female disability as a distribution factor, and since many policies and reforms are missing from these countries, relevant implementation and government intervention can alter the disability variable and the sharing rule.
The model used in the empirical work relied on the assumption that the household decisions are Pareto-efficient (Apps and Rees 1988; Bourguignon et al. 2009; Browning et al. 1994; Chiappori 1988 Chiappori , 1992 . In addition, we included age and education level as individual characteristics and the female disability as a distribution factor. We assumed that the spouses had individual preferences over the consumption of an aggregate market good c, leisure time l and a domesticproduced good q, which included cooking, cleaning, childcare, and others. The production function for the domestic good-chore q, using the working hours by female and male denoted respectively by t f and t m was:
The household maximised the following weighted utilitarian household welfare function:
z was a vector of individual and household characteristics, including age, education, disability, the number of children and whether the area-location was urban or rural. The Pareto weight component µ represented the importance of the couple in the intra-household collective
decision process. Under the collective setting µ was a function that captured the bargaining power of individuals contained in [0,1] and it was continuously differentiable in all its arguments and variables that affected each member's bargaining power expressed as µ = µ(w f , w m, y, s 1 ,…..,s R ). Therefore, µ was a function of wages, non-labour income and the vector s that included the distribution factors. The maximisation function (2) was subject to the following constraints:
Relation (3) was the budget constraint, w was the wage for i = m,f indicating male and female respectively, C was the consumption and y was the household non-labour income, including assets, transfers and savings. The term p− ∑ i=f ,m w i t i was the profit function, t f and t m were the hours devoted to the household production for female and male respectively. The term w i t i represented the cost of the household chore-production, which was expressed as the opportunity cost or time loss that could have been used in the labour market.
In the time constraint (4) we defined h i = t i + l i , where t i was the time use on household domestic production, l i indicated the leisure, and the labour supply was represented by L i and consequently the total time was denoted by T. The vector s only appeared in the Pareto weight, affecting the bargaining power or position of the adult members, but not their preferences or the household budget constraint (Donni and Moreau 2007; Bourguignon et al. 2009 ). More details and information about the solution of the model can be made upon request. Following Chiappori et al. (2002) and other studies (Donni and Moreau 2007; Bourguignon et al. 2009; Rapoport et al. 2011) we used a semi-logarithmic specification, for the female and male labour supply equations as: In the structural system (5) and (6) the hl denoted the working hours per day for male and female represented by m and f respectively, w, y and s denoted respectively the wage, non-labour income and the distributional factors, while z was defined as in (2). To estimate and test a collective model of labour supply we must specify the proper function form for the individual labour supply functions. The parameterisation of the semi-logarithmic system (5) ( (6) is convenient as it satisfies a number of desirable properties. First, in its unrestricted form it does not a priori impose all the restrictions of the model and therefore, allows them to be tested. Also, the collective restrictions of the model do not impose unrealistic constraints under this functional form and it becomes easier to recover the sharing rule. Another important advantage of the logarithmic form is that wage rates reflect a more realistic behaviour than the linear terms as it allows the effect of the wage on the labour supply to decrease with the hours of work, which is the case that labour supply is upward sloping.
However, one limitation of the semi-logarithmic specification is that some restrictions of the unitary model consistent with this system may impose unrealistic labour supply behaviour and others do not, and thus, these cannot be tested. Nevertheless, we rely on previous studies, discussed in the earlier parts, where the majority has rejected the unitary model and have used the semi-logarithmic form. From the relations (5) and (6) we computed the derivatives of the sharing rules (7) and (8) and details can be provided upon request.
Thus, the extension of the model explored in this study was the new components that entered (7) and (8) defined by the t f and t m which was the time used respectively by the wife and husband to household chores and it was fully observed in our case. Therefore, we extended the model by Rapoport et al. (2011) , including also the husband's contribution to housework. Since we had a simultaneous system (5) and (6), the seemingly unrelated, three stage least squares (3SLS) and Generalised Methods of Moments (GMM) can be applied. GMM was preferred to 3SLS as it provides efficient estimates of the parameters, accounting for the possible correlation between the error terms in the male and female labour supply equations. Also, GMM computes efficient estimators even when the errors are heteroskedastic of an unknown form (Davidson and MacKinnon 1993) . In summary, we first estimated the labour supply functions and after taking their estimated coefficients we estimated the sharing rule of the model proposed by Chiappori et al. (2002) with non-market time treated as "pure" leisure. Then we re-estimated both sets of parameters, but we took into account the time contributed in the household-domestic production.
So far the analysis relied on the fact that both spouses participate in the labour market. We extended the
econometric analysis accounting also for spouses' labour market non-participation. The index for labour market participation was:
Variables w and y are defined as previously, for male m and female f in household i, while lp denoted the labour market participation decision for j = m, f. However, in our case we limited the sample to husbands that always participated in the labour market, while we considered for female also the possibility of non-participation. We also allowed for a flexible function form inserting quadratic terms on age. We assumed that wages do not depend on the characteristics of the spouse and the wage equations taking a standard approach of human capital were:
D denotes whether the respondent was disabled, as it may determine the wage depending on the disability and severity status, and vector z was defined as before. We implemented the two-step Heckman selection model (Heckman 1979) to predict the wages, corrected for sample selection and considering also wives that did not participate in the market. Since we considered only the female participation, the wage Eq. (10) included the age, education level and disability status of wives, while additional controls in vector z included the number of children and the urban area. The participation equation included the wife's wage rates and the household non-labour income as we have seen in (9), and the additional factors in vector z, as age, spouses' education, the number of children, and the urban area. The instruments excluded from the participation equation refer to the respondent's employment sector, such as whether is public, private, or self-employed; the geographical area, which indicates city, town, or village; the Gadah-district and the second order polynomial term of age.
The key problem observed in the wage and participation equations is that we observe the characteristics in the regression of wages for those who are employed, but we are unable to observe the equation for the whole population. Hence, the results will tend to be biased, due to possible sample selection bias and the size of the bias would be mainly driven by the correlation between the errors in the two models; the wage and participation equation.
The analysis in this study relied on data derived from the Iraq Household Socio-Economic Survey (IHSES) over the period 2012-2013. IHSES is a household survey programme which aims to produce high quality data and improved survey methods. It was developed by the need to improve the statistical data at the household level which are required for design, analysis, implementation and evaluation of the social policies in developing countries. Additionally, the aim of the IHSES programme is to offer a measurement and understanding of the living conditions, the interaction of government spending and programmes along with the household behaviour and the assessment of these policies. The regression analysis was based on weights by the inverse of measurement error variance. In particular, the inverse variance weighting is a method that aggregates two or more random variables to minimise the variance of the weighted average. In our case, the weight was the inverse of the selection probability, adjusted to match the Gadah -district population, while our cluster was based on that district.
In Table 1 we present the t-statistics hypothesis tests of equality between the couples of the main variables used in the empirical work. These statistics refer to two-earner married couples, following the methodological framework described, while in Table 2 we reported the same statistics considering also the female non-participation in the labour market. Based on the data presented in Panel A of Table 1 , we rejected the null hypothesis of equality between the spouses' characteristics, except for the educational level and in particular the proportion of couples that have completed the high school. As it was expected husbands were older, earned more, and spent less time on household chores and caring of children and elderly than their spouses. On the other hand, husbands spent more time on the labour market and leisure. Also, we reported the summary statistics for the disabled and non-disabled, for both sexes, and we found significant differences regarding wage, age, and education attainment. In particular, disabled people earn less, are older, and more likely to be illiterate than their non-disabled counterparts. Non-disabled couples are more educated, and they spend more hours on labour market, household chores, and caring of children and elderly, while we found that they spend less hours on leisure compared to disabled family members. This can be explained by the fact that healthy people devote more time on labour market and caring, especially when a disabled member is present in the household. It is very important for the disabled people to allocate more time to leisure that includes also rehabilitation activities and home care.
In Table 2 we found similar concluding remarks, but the time use of wives in household chores and childcare was significantly higher compared to the findings in Table 1 . Moreover, we illustrated that husbands participate in the labour market at 7 h per day on average, while wives' participation was only 0.55. This was expected, since in Table 2 we considered also the wives who did not participate in the labour market and this explained also the very low wage. A remarkable finding was that husbands spent on average more time on leisure when the wives work, while the inverse situation was observed when we considered the female non-participation in the labour market. Also, we observed that men have completed a higher education degree in higher proportions compared to women, while women presented higher proportions of low educational qualifications attainment. This gives a first impression of the household behaviour in Iraq, where women spend significantly a higher portion of their daily time on household chores and caring for other family members and much less time on labour market than their husbands. We should mention that in 2007 the female labour market participation was only 18%, while males' participate rate was 81% and reduced at 14% in 2011 (United Nations 2015) . Our data show that in 2012 only 21% of the women are working or actively seeking for job, while the respective percentage for men reaches 82.8%. However, this percentage refers to women of any kind of marital status, including married, single, divorced, and widows. When we consider only the married women then female labour supply reached only the 2.7%. Therefore, we find that it is also relevant to the policy makers' interests to explore additionally the nonparticipation of wives in the labour market. We can derive some initial concluding remarks from the correlation matrix presented in Table 3 . The first remark is that age, education, and wages are positively correlated, both between and within partners. Both spouses' education level is positively associated with the wife's time spent in the labour market. This may imply that first; more educated women are more likely to work additional hours resulting also to higher wage rates. Second, more educated husbands may allow or encourage their wives to actively participate more in the labour market. A higher wage of both partners is associated with higher time use to labour market and less time spent on household production-chores. Spouses' wage, education level, and time spent on labour market and household domestic production are lower when they are disabled. The correlation between spouses' age and disability status is negative, indicating that younger people are healthier. This is expected as both physical and mental health decline with age, at least in terms of the inability to function independently concerning the basic activities of daily living.
Empirical Results
We estimated a two-step Heckman selection model (Heckman 1979) to explore the determinants of the woman's participation in the labour market and the wages ( Table 4 ). The wife's age and labour supply presented a non-monotonic relationship, illustrating an inverted U-shaped curve. Both partners' education level was positively related to the probability of labour participation. Thus, wives who are highly educated were more likely to have access to better information related to labour market opportunities, better skills and higher chances of being employed. Another factor we included into the estimates is the number of children and we showed that it was a significant determinant of the woman's labour participation. More specifically, the number of children aged 0-15 years were negatively associated with the probability of the women to participate in the labour market. The last factor we included into the analysis is a dummy variable indicating whether the wife had disability. As we were expected, the coefficient sign was negative and significant.
Education level coefficients were positive and significant and their relationship with the wages was monotonic. Thus, more educated wives have access to better jobs and higher potential earnings. Disability had a significant and negative effect on wages earned by wives, while the number of children and the area coefficients were insignificant. According to the Wald Chi square statistic and its associated p-value we conclude that the estimated coefficients are jointly significant. Regarding the Likelihood ratio of independent equations, we failed to accept the null hypothesis which is rho = 0 indicating that the Heckman estimates were preferred given the value of the statistic and the zero p-value.
In Table 5 we presented the GMM estimates for the labour supply Eqs. (5) and (6). We should notice that based on the theoretical framework described in the previous section, our analysis relied only on the married couples and the survey we used is representative of the total population given the fact that the 14% of the women participated in the labour market in 2013, excluding the widowed, divorced, and single, since our theoretical framework assumes twoearner couples. In addition, 25% of the women participate in the labour market were actively seeking for job, but were unemployed.
We observed that husband's and wife's wage had respectively a negative and positive effect on the female's labour supply, and we showed that the wife's share was positively associated with increases in the husband's wage. The consequence of this increase was the wife's labour supply reduction, since the leisure is a normal good. The coefficient of the non-labour income was negative, indicating that wives in wealthier households were more likely to reduce their time use in the labour market.
Both spouses were more likely to reduce the labour supply when the children are younger than 6 years old. On the other hand, the effect of the number of children 6-15 years old was positive and significant on the labour supply for males. The findings are consistent with earlier studies, where the young children had a negative impact on men's labour supply, and the number of elder children had nonsignificant effect on women's hours worked in the labour market (Carlin and Flood 1997; Lundberg 2002; Wilfred et al. 2005 ). This can be explained also by the fact that public childcare arrangements and policies are missing in Iraq, compared to Europe where childcare subsidies may affect the labour supply (Brewer et al. 2016; Uunk et al. 2005) . The age and education were significant factors and increased their participation time to labour market. This was expected as more educated people are more likely to participate in the labour market, working more hours and having higher potential earnings.
In the Columns (3) and (4) we reported the estimates when we considered additionally the time devoted to household domestic production, which included chores and child caring. The estimated coefficients were similar, but the effect of number of children 0-5 years old on the labour supply of women was lower. This may imply two concluding remarks: First, married and employed women spend more time in the labour market, and second, the husbands also contribute to child caring. About disability, the results remained the same for the female's labour supply equation, and the effect became higher at − 2.7 h from − 2.5 h we found in Column (2). Also, the coefficient of the female disability in the male's labour supply equation became significant and positive. Therefore, husbands with disabled wives were more likely to spend additional time on both labour market and household production. As we discussed in the previous sections, the unobserved individual characteristics associated to labour supply may also be correlated with the wages and the non-labour income. For this reason, we applied the GMM method and the regressors are instrumented with variables discussed in the methodology section and that generally have been found to be correlated with both wages and non-labour income (Blundell et al. 1998; Devereux 2004; Donni and Moreau 2007; Kooreman and Kapteyn 1986; Rapoport et al. 2011) . According to Hansen's J test statistic, we concluded that the excluded instruments are valid instruments and uncorrelated with the error term.
The interaction term of female disability and wage was nonsignificant in the male labour supply, and this was expected as we found that female disability had no impact, even though increases in female wage are associated with decline in the husbands' labour supply, but these are rather low. On the other hand, we observed that the coefficient was positive and significant ranging between 0.45 and 0.55. This indicates that the labour supply declines at almost 2 h per day from 2.5 to 2.7 h when the disability was considered. The interaction of female wage and household non-labour income has no impact, except for the husbands and their total labour supply in Column (3) where the impact was found negative. This was expected as increases in wife's wage, but also to non-labour income indicates a wealthier household and gives less incentive to work additional hours.
The results also confirm the assumption that women work more hours when they have fewer or no children, while higher wages reduce the effect of children on the labour supply. Thus, it is important to control for wages, not only to derive the sharing rules, but also to identify the effect of children on wife's labour supply. Furthermore, controlling for wages we found also that more educated women who earned more are more likely to spend more hours in the labour market, while their partner spends more time on childcare and less time on labour market.
We considered the interaction terms of wage and the number of children, but we did not present the results as our main aim is to explore the sharing rules given the disability. The results showed that the higher female wage and The instrument used include the following: first the employment sector (public, private or self-employed); second the geographical area, whether living in city, town or village; third the Gadah-district and fourth a second order polynomial for age and education for wife the number of children is negatively correlated to husband's labour supply, indicating that women who earn more have a higher degree of bargaining power and they spend less time on childcare. The partial derivatives in the Panel B of Table 5 represented the change in the non-labour market income share that each of the partners can claim, as a function of changes in the spouses' wages, the non-labour income and the distribution factor of disability. Also, we reported the results of the collective rationality test, which showed whether the collective model was preferred to the unitary model. In our case, we failed to reject the null hypothesis, and the collective model was preferred. We found that disabled wives reduced their share by 1275 ID ($1.08) and increases in the wife's wage led to an increase in her share by 1320 ID ($1.1).
When we considered only the labour market time, the wife's sharing rule on non-labour income was nonsignificant. In the Columns (3) and (4) considering the housework time we observed the sharing rule of the non-labour income for wives became significant and a one ID increase raised the share by 0.43. Wives can claim 1470 ID ($1.25) and 630 ID ($0.50) respectively with increases in their wage and the husbands' wage. Disabled wives in this case reduced even more their share of the full income by 1310 ID ($1.11). The results showed that when the household domestic production or household chores were included in the total working supply equations the sharing rules became larger confirming the assumptions of the methodological framework. The sharing of disabled spouses was decreased even more, when we considered also the household domestic production, since they may have to spend time on rehabilitation activities, care, and resting.
Overall, we observed that the estimated coefficients of the disability status and spouses' education and age confirm the theory of the distribution factors. More specifically, we concluded that these factors strongly influenced both partners' labour supplies according to the interpretation of the distribution factor, and hence, the estimates support the hypothesis that there are factors that may influence the household decisions through their impact on the intra-household allocation process. Regarding the wage effect, we showed that both partners work more hours when their own wages increased and reduced their time use in the labour market when the spouse's wage increased. So far our findings are consistent with the results of earlier studies (Browning et al. 1994; Browning and Chiappori 1998; Bourguignon et al. 2009; Chiappori et al. 2002; Fortin and Lacroix 1997) . Next we present the labour supply equations for married couples, considering also when the wife does not participate in the labour market. As we mentioned in the methodology section, the wife's decision to participate in the labour market should be modelled using the reservation wages which is the minimum wage indicating the initial point that she will be willing to work (Cogan 1981) . This hypothesis implies that the wife enjoys the same level of utility whether she participates in the labour market or not and the husband must receive the same share of income whatever the wife's decision was. The distribution of the labour market and domestic labour supply hours may change even when his hours of total work remained unaffected. The shares of the non-labour income ranged between 0.32 and 0.37, while in the case of the women who work the shares reached at 0.43. A similar situation was observed for increases at both spouses' wages, where the share for women was lower. About our main distribution factor of interest that is the disabled women, we illustrated in Table 6 , that the share is − 1720 ID ($1.5) while the respective share in the two-earner couples was − 1275 ID ($1.08).
Overall, the main concluding remarks so far are the following: First, the labour supply, household domestic production, and the total labour supply of both spouses depend on the spouses' wages. Second, the distribution factor-disability-employed in this study is significant and has an impact on the spouses' labour supply choices, suggesting that the collective household model is the appropriate approach for the two-earner couples in Iraq. This further holds when we include also the case of female non-participation in the labour market. Third, considering additionally the domestic production as a non-pure leisure time and as a production of marketable goods and services that are produced in the household, the share or the bargaining power of female is higher in terms of her wage and non-labour income.
The disability status and labour supply in Iraq presents similar characteristics with other countries in the Middle East and North Africa (MENA). It is observed that due to high cost of treatment and care, disabilities add to social costs and have a negative effect not only on labour supply, but also on labour productivity. Most of these costs could be avoided Table 6 GMM estimates of the labour supply and domestic production Eqs. (5) and (6) through mitigation mechanisms and appropriate prevention. Much work remains to be done to strengthen public policies and programs to prevent disabilities by reducing their occurrence and their long-term impact through early identification of the risk factors and introduction of preventive measures. Also many policies and mechanisms in MENA countries are missing to integrate people in the labour markets (Hakim and Jaganjac 2005; United Nations 2016) . However, there are major drawbacks in the empirical analysis of the study. As we mentioned earlier, the main limitation is that the model set up and its empirical strategy relies on cross-sectional data ignoring the dynamic effects of spouses' participation in the labour market and domestic production, wage, non-labour income, and health status. Therefore, a panel data set or repeated cross-sectional data could be very useful to estimate these relationships within a dynamic framework providing more precise and insightful estimates.
Another major limitation is the small sample of women participating in the labour market, which is roughly only 2.7%. Even though the female participation in Iraq is very low, estimates still are likely to not be precise and robust. This can be overcome by including panel structure in the analysis, as we mentioned, and taking large-scale surveys.
Also, an important drawback of the analysis is the disability severity which information is unavailable in the dataset we used. In particular, the disability registration does not imply that the severity is homogenous among the households. Therefore, alternative health and disability measures can be used, including the EQ-5D, which is a generic instrument that assesses the health related quality of life (HRQoL) in terms of mobility, self-care, usual activities, pain/discomfort, and anxiety/depression (Brooks 1996; EuroQol Group 1990; Rabin and de Charro 2001) . This measure provides more information on the degree of the disability severity and its impact on household expenditures, disability costs, and labour supply.
Furthermore, the absence of panel data limits the analysis of investigating the disability shocks or the transition from healthy to disabled states and their impact on labour participation. Another point that this research has not examined is that children are modelled as household attributes and not as separate economic agents with individual utility functions. Even though children may not express their own preferences when they are young, it is reasonable to assume that the parents allocate resources to maximise their children's utility, especially when they are ill or disabled.
Conclusions
The study showed the definitions of the intra-household resource allocation considering the female non-participation in the labour market and the disability status. The setting and estimation of this model can be useful for designing and implementing efficient welfare policies related to the reduction of inequality and child poverty and the incentives of female labour supply. This is feasible if the intra-household resource allocation is known in terms of income and time use.
The findings support the assumption that changes in the non-labour income and distribution factors influence the labour supply choices and the spouses' wages are significant factors of bargaining power. When wife non-participation in the labour market is considered, the results show that she can claim 0.37 of the non-labour income and increases at 0.43 when we included the household domestic production. The disability has a larger effect compared to the two-earner couples and her share is reduced, while the loss becomes even larger when the household domestic production is included. This may be explained by the fact that a sample of the wives that do not participate can be severely disabled and, thus, better information and measures about the disability status should be taken into consideration.
Therefore, the conclusion is that disabled women are placed in a more vulnerable position compared to the healthier women and those who are able to participate in the labour market. Moreover, the non-disabled people may have access to jobs of better quality, be more productive, and have higher potential earnings. Overall, disability is an important and crucial factor that determines and affects both labour market and household domestic production.
However, there are still major practical issues about the disability rights and policies in Iraq. The Iraqi context explored in this study is a topic that has to receive a closer view, along with other countries in the region, as women and girls are imprisoned by disability and society norms and traditions. Disabled women are less likely to be employed and more likely to participate less hours in the labour market. Furthermore, the employment opportunities for persons with disabilities, and especially women, tend to be limited to simple projects, characterised as very few and mostly humiliating (United Nations 2016). The situation also appears particularly difficult for the disabled women, but also for children living in rural areas having very limited access to educational opportunities, health centres, and specialized services. The government should promote the empowerment of women with disabilities enabling them to participate in all spheres of life on an equal basis with others, and especially an active participation in the labour market.
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